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National foreword

This British Standard is the official English language version of
EN 62014-1:2002. It is identical with TEC 62014-1:2001.

The UK participation in its preparation was entrusted to Technical Committee
GEL/93, Design automation, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 84, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Documents

Document Sharing Hub

Full document details: BS EN 62014-1:2002


http://www.avadocuments.com/doc/bs-en-62014-1-2002
http://www.avadocuments.com/doc/bs-en-62014-1-2002

EUROPEAN STANDARD IEN 62014-1
NORME EUROPEENNE
EUROPAISCHE NORM January 2002

ICS 25.040

English version

Electronic design automation libraries
Part 1: Input/Output buffer information specifications
(IBIS version 3.2)
(IEC 62014-1:2001)

Automatisation de la conception - Bibliotheken fur die

Bibliotheques Entwurfsautomatisierung

Partie 1: Spécifications des informations Teil 1: Spezifikation von Eigenschaften
en entrée/sortie des circuits tampon von |/O Buffern

(IBIS version 3.2) (IBIS Version 3.2)

(CEIl 62014-1:2001) (IEC 62014-1:2001)

This European Standard was approved by CENELEC on 2001-07-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in two official versions (English, French). A version in any other language
made by translation under the responsibility of a CENELEC member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fur Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2002 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

DIcUfiénts -

Document Sharing Hub

Full document details: BS EN 62014-1:2002


http://dx.doi.org/10.3403/02996156U
http://www.avadocuments.com/doc/bs-en-62014-1-2002
http://www.avadocuments.com/doc/bs-en-62014-1-2002

Page 2
EN 62014-1:2002

Foreword

The text of document 93/129/FDIS, future edition 1 of JEC 62014-1|, prepared by IEC TC 93, Design
automation, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as

N 62014-1| on 2001-07-01.
The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-07-01
— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2004-07-01

Endorsement notice

The text of the International Standard IEC 62014-1:2001 was approved by CENELEC as a European
Standard without any modification.
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INTRODUCTION
Background of IBIS

IBIS was first developed at Intel Corporation and has been expanded to its current form (Version 3.2)
through the cooperative efforts of additional analog simulator vendors, computer manufacturers, 1C
vendors, commercial users, and universities. In May 1993, the group formed itself into the IBIS Open
Forum, an open, voluntary, cooperative association. In March 1995, the group affiliated with the EIA
(now the Electronic Industries Alliance) as the EIA I1BIS Open Forum.

The Forum has been and continues to meet via teleconference approximately every third week to
propose updates to the IBIS standard, to help new participants, and to advance the standard. The Forum
also meets in person about four times a year to exchange ideas and conduct official business.

Most of the Forum activities are handled through e-mail discussions using a reflector "ibis@eda.org." A
users group reflector "ibis-users@eda.org" is also supported for users of IBIS. One can get more
information on subscribing to the reflectors and to other ongoing Forum activities through the official
web page: "http://www.eigroup.org/ibis/ibis.htm". The process of making changes and improvements to
IBISisthrough a"BIRD" (Buffer Issue Resolution

Document) process involving approval by the Forum voting members. Over the years the Forum has
grown to over thirty voting members (requiring a modest yearly fee for administrative support), but the
Forum also maintains an open, public communications policy and welcomes all interested participants
regardless of membership status.

Through official EIA and ANSI (American National Standards Institution) public letter ballot
processes, IBIS Version 2.1 was ratified as ANSI/EIA-656 in December 13, 1995. Version 1.1 of IBIS
focused on TTL and CMOS logic components. Although never officially ratified as a national standard,
IBIS Version 1.1 served as a basis for advances in Version 2.1 to increase its accuracy and number of
device types that are supported.

Version 2.1 contains the following advances:

— Controlled slew rate devices
— ECL and PECL technologies

— Independent control over power rails so RS232 and other types of devices with multiple rails can be
modeled

— Differential drivers and devices

— Open-drain 1/O devices such as open drain and open collector devices

— Expanded package model definitions to include coupling between pins.

The Forum also voluntarily funded a parser development activity through the sale of source code

licenses of "ibischk2" and has made executables of the parser code freely and publicly available to
enable IBIS model checking.

Industrial advances associated with new semiconductor topologies, package design and measurement
needs kept the Forum busy proposing new capabilities, eventually leading to IBIS Version 3.2. Again
through official EIA and ANSI public letter ballot processes, IBIS Version 3.2 was ratified as
ANSI/EIA-656-A on September 21, 1999.

Its advances include the following:

— Series and series switch models
— Multi-stage driver capability for phased stages
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— Submodel capability supporting dynamic clamps and bus hold functions for active and dynamic
terminations

— More specification values for overshoot and pulse immunity

— Uncoupled packages with sections and forks

— Uncoupled advanced packages known as electrical board descriptions with sections, forks and on-
board components.

IBIS Version 3.2 has complied with an original Forum objective that all subsequent versions of IBIS be
backward compatible with previous versions.

The Forum funded through voluntary source code license purchases the corresponding "ibischk3" parser
and has made its executables freely available.

The IBIS Standard has achieved wide spread national and international support and recognition as
indicated by over 40 semiconductor vendors providing I1BIS models freely from their web sites. Many
more IBIS models and libraries are available from commercial vendors and directly through 1C vendor
sales organizations. While IBIS models can be of value in all phases of a design and analysis process,
they are particularly suitable for printed circuit board design tools used in conjunction with the
corresponding physical and mechanical data bases describing the boards.

Future IBIS Directions

Technology continues to advance, forcing more stringent electrical requirements and newer ways of
doing things. The Forum is keeping up with such advances. However, its strategy has shifted. Up to now
the Forum has been adding to the existing fixed-format I1BIS document. Such a process is slow and
subject to unexpected interactions with existing capability. The newer approach is to create a
compatible macro-language that allows more rapid reconfiguration and response to changing needs.

While the Forum has not yet ratified any of these approaches, it is pursuing these projects:

— A macro-language that fully supports IBIS Version 3.2 but can also support more advanced features
and nodal component structures

— A separate Connector Specification with advanced coupled stages to support key component used to
connect printed circuit boards (and possibly be used for more advanced package models)

— Some further advances in specification details beyond IBIS Version 3.2.

These projects advance the capability of IBIS in a manner that supports the existing IBIS Version 3.2
functionality, but also allows for much more rapid implementation of new requirements.

References
ANSI/EIA-656: IBIS Version 2.1 released December 13, 1995

ANSI/EIA-656-A: IBIS Version 3.2 released September 21, 1999
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ELECTRONIC DESIGN AUTOMATION LIBRARIES -

Part 1. Input/output buffer information specifications
(1BISversion 3.2)

Scope and object

This standard gives specifications for electronic behavioral of digital integrated circuit input/ output
analog characteristics. It specifies a consistent software-parsable format for essential behavioral
information.

The goal of this standard is to support all simulators of all degrees of sophistication.
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Section 1

GENERAL I NTRODUCTI ON

This section gives a general overview of the renmmi nder of this docunent.

Sections 2 and 3 contain general information about the IBIS versions and
the general rules and guidelines. Several progressions of |IBIS docunents
are referenced in Section 2 and in the discussion below. They are IBIS
Version 1.1 (ratified August, 1993), IBIS Version 2.1 (ratified as
ANSI / El A-656 in Decenber, 1995), and IBIS Version 3.2 (this docunment
ratified in August, 1999).

The functionality of IBIS follows in Sections 4 through 8. Sections 4
through 6 describe the format of the core functionality of IBIS Version 1.1
and the extensions in later versions. The data in these sections are
contained in .ibs files. Section 7 describes the package nodel format of
IBI'S Version 2.1 and a subsequent extension. Package nodels can be
formatted within .ibs files or can be formatted (along with the Section 4
file header keywords) as .pkg files. Section 8 contains the Electrica
Board Description format of IBIS Version 3.2. Along with Section 4 header
information, electrical board descriptions nmust be described in separate
.ebd files.

Section 9 contains sonme notes regarding the extraction conditions and data
requirenents for IBIS files. This section focuses on inplenentation

condi tions based on neasurenent or sinulation for gathering the IBI'S
conpl i ant data.
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Section 2

STATEMENT OF I NTENT

In order to enable an industry standard nethod to electronically transport

I BI'S Mbdel i ng Data between sem conductor vendors, sinulation vendors, and
end custonmers, this tenplate is proposed. The intention of this tenplate is
to specify a consistent format that can be parsed by software, allow ng
simul ati on vendors to derive nodels conpatible with their own products.

One goal of this tenplate is to represent the current state of IBIS data,
while allowing a growh path to nore conpl ex nmodels / nethods (when deened
appropriate). This would be acconplished by a revision of the base

tenpl ate, and possibly the addition of new keywords or categories.

Anot her goal of this tenplate is to ensure that it is sinple enough for
sem conductor vendors and custoners to use and nodify, while ensuring that
it is rigid enough for sinmulation vendors to wite reliable parsers.

Finally, this tenplate is nmeant to contain a conplete description of the I/0
el ements on an entire conponent. Consequently, several nodels will need to
be defined in each file, as well as a table that equates the appropriate
buffer to the correct pin and signal nane.

Version 3.2 of this electronic tenplate was finalized by an industry-wi de
group of experts representing various conpanies and interests. Regul ar
"EIA IBI'S Open Forum' neetings were held to acconplish this task.

Commitment to Backward Conpatibility. Version 1.0 is the first valid IBI'S
ASCIl file format. It represents the mninum anopunt of 1/0O buffer
information required to create an accurate |IBlIS nodel of conmon CMOS and

bi polar 1/0 structures. Future revisions of the ASCII file will add itens
considered to be "enhancenents"” to Version 1.0 to allow accurate nodeling

of new, or other 1/0O buffer structures. Consequently, all future revisions
will be considered supersets of Version 1.0, allow ng backward
conpatibility. In addition, as nodeling platfornms devel op support for
revisions of the IBIS ASCII tenplate, all previous revisions of the tenplate
must al so be supported.

Version 1.1 update. The file "verl_1.ibs" is conceptually the sane as the
1.0 version of the IBIS ASCII format (verl_0.ibs). However, various
comrents have been added for further clarification

Version 2.0 update. The file "ver2_0.ibs" mmintains backward conpatibility
with Versions 1.0 and 1.1. All new keywords and el enents added in Version
2.0 are optional. A conplete list of changes to the specification is in the
IBI'S Version 2.0 Rel ease Notes docunment ("ver2_0.rn").

Version 2.1 update. The file "ver2_1.ibs" contains clarification text
changes, corrections, and two additional waveform paraneters beyond
Version 2.0.
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Version 3.0 update. The file "ver3_0.ibs" adds a nunber of new keywords
and functionality. A conplete list of functions can be found on eda.org
under /pub/ibis/birds/birddir.txt showi ng the approved Buffer I|ssue
Resol uti on Docunents (BIRDs) that have been approved for Version 3.0.

Version 3.1 update. The file "ver3_1.ibs" contains a nmajor reformatting of

the docunent and a sinplification of the wording. It also contains sone
new t echni cal enhancenments that were unresol ved when Version 3.0 was
approved.

Version 3.2 update. The file "ver3_2.ibs" adds nore technical advances and
al so a nunber of editorial changes docunented in 12 BIRDs and also in
responses to public letter ballot conments.
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Section 3

GENERAL SYNTAX RULES AND GUI DELI NES

This section contains general syntax rules and guidelines for ASCII IBIS
files:

1) The content of the files is case sensitive, except for reserved
wor ds and keywords.

2) The followi ng words are reserved words and nust not be used for
any other purposes in the docunent:
POAER - reserved nodel nanme, used with power supply pins,

G\ND - reserved nodel nanme, used with ground pins,
NC - reserved nodel nane, used with no-connect pins,
NA - used where data not avail able.

3) To facilitate portability between operating systens, file nanes used in
the IBIS file nust only have | ower case characters. File nanmes should
have a basenane of no nore than twenty characters followed by a period
(*.") , followed by a file name extension of no nore than three
characters. The file name and extension nmust use characters fromthe

set (space, , 0x20 is not included):

ab def ghij kIl mnop r stuvwxyz
01 3456789 _~" ~1#%&-{}) (@ °

N O
O\OQ

The file name and extension are recommended to be | ower case on
systens that support such nanes.

4) Aline of the file may have at nobst 80 characters, followed by a |ine
term nati on sequence. The line term nation sequence nust be one of the
follow ng two sequences: a |inefeed character, or a carriage return
followed by |Iinefeed character.

5) Anything followi ng the corment character is ignored and considered a
coment on that line. The default "|" (pipe) character can be changed
by the keyword [ Comrent Char] to any other character. The [Conment Char]
keyword can be used throughout the file as desired.

6) Keywords nust be enclosed in square brackets, [], and nust start in
colum 1 of the line. No space or tab is allowed inmediately after the
opening bracket '[' or inmediately before the closing bracket ']'. |If

used, only one space (' ') or underscore ('_') character separates the
parts of a nulti-word keyword.

7) Underscores and spaces are equivalent in keywords. Spaces are not
al l owed in subparaneter nanes.
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8) Valid scaling factors are:

T =tera k = kilo n = nano
G = giga m=mlli p = pico
M = nega u=mcro f =fento

VWhen no scaling factors are specified, the appropriate base units are
assunmed. (These are volts, anperes, ohns, farads, henries, and
seconds.) The parser |ooks at only one al phabetic character after a
nunerical entry, therefore it is enough to use only the prefixes to
scal e the paraneters. However, for clarity, it is allowed to use ful
abbreviations for the units, (e.g., pF, nH mA nOhn). In addition
scientific notation IS allowed (e.g., 1.2345e-12).

9) The |-V data tables should use enough data points around sharply curved
areas of the |-V curves to describe the curvature accurately. In |inear
regions there is no need to define unnecessary data points.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| 10) The use of tab characters is legal, but they should be avoided as much
| as possible. This is to elinmnate possible conplications that m ght

| arise in situations when tab characters are automatically converted to
| mul tiple spaces by text editing, file transferring and sinilar software.
| In cases like that, lines m ght becone |onger than 80 characters, which
| isillegal in IBIS files.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

11) Currents are considered positive when their direction is into the
conponent .

12) Al tenperatures are represented in degrees Cel sius.

13) Inportant supplenmental information is contained in the |ast section
"NOTES ON DATA DERI VATI ON METHOD', concerning how data val ues are
derived.

14) Only ASCII characters, as defined in ANSI Standard X3.4-1986, nmmy be
used in an IBIS file. The use of characters with codes greater than
hexadeci mal O7E is not allowed. Also, ASCII control characters
(those nunerically | ess than hexadecimal 20) are not allowed, except
for tabs or in a line term nation sequence. As nmentioned in item 10
above, the use of tab characters is discouraged.
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Keywor d:
Requi r ed
Descri ption:

Usage Rul es:

[1BI'S Ver]

Keywor d:
Requi r ed
Description:

Usage Rul es:

| Keywor d:
| Requi r ed
| Description:
| Usage Rul es:
I
I
I

[File Name]

| Keywor d:
| Requi r ed
| Description:
| Usage Rul es:
I

Section 4

HEADER I NFORMATI ON

[1BI'S Ver]

Yes

Specifies the IBIS tenplate version. This keyword inforns
el ectronic parsers of the kinds of data types that are
present in the file.

[IBI'S Ver] nust be the first keyword in any IBIS file. It
normally on the first line of the file, but can be preceded
by conment lines that nust begin with a "|"

is

[ Comment Char]

No

Defines a new comment character to replace the default

"|" (pipe) character, if desired.

The new coment character to be defined nust be foll owed by
the underscore character and the letters "char". For exanple:
"| _char" redundantly redefines the coment character to be
the pipe character. The new comment character is in effect
only followi ng the [ Conment Char] keyword. The follow ng
characters MAY be used:

P #$8%&" () ", <>?2@\ " { ]|}~
The [ Comment Char] keyword can be used throughout the file, as
desired.
| _char
[File Name]
Yes
Specifies the name of the IBIS file.
The file name nust conformto the rules in paragraph 3 of
Section 3, "GENERAL SYNTAX RULES AND GUI DELI NES". In
addition, the file nanme nmust use the extension ".ibs", ".pkg"
or ".ebd". The file nanme nust be the actual nane of the file.
ver3_2.ibs
[File Rev]
Yes

Tracks the revision level of a particular .ibs file.
Revision level is set at the discretion of the engi neer
defining the file. The follow ng guidelines are recommended:
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[ Sour ce]

I
[ Not es]

[ Di scl ai mer]

I
[ Copyri ght]

Keywor ds:
Requi r ed
Descri pti on:
Usage Rul es:
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0. x silicon and file in devel opnent

1.x pre-silicon file data fromsilicon nodel only
2. X file correlated to actual silicon neasurenents
3. X mat ure product, no nore changes |ikely

1.0 | Used for .ibs file variations

[Date], [Source], [Notes], [Disclainmer], [Copyright]

No

Optionally clarifies the file.

The keyword argunments can contain bl anks, and be of any
format. The [Date] keyword argunent is limted to a maxi num
of 40 characters, and the nonth should be spelled out for
clarity.

Because IBIS nodel writers may consider the information in
these keywords essential to users, and sonetines legally

requi red, design automation tools should make this information
avail able. Derivative nodels should include this text
verbatim Any text followi ng the [Copyright] keyword nust be
included in any derivative npodels verbatim

August 20, 1999 | The latest file revision date

Put originator and the source of infornation here. For
exanpl e:

From silicon | evel SPICE nodel at Intel
From | ab neasurenent at |El.
Conpi |l ed from manufacturer's data book at Quad Design, etc.

Use this section for any special notes related to the file.

This information is for nodeling purposes only, and is not
guar ant eed. | May vary by conponent

Copyright 1999, XYZ Corp., Al Rights Reserved
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Keywor d:
Requi r ed
Descri ption:

Sub- Par ans:
Usage Rul es:

[ Conponent ]
I

Si | ocation

Tim ng_| ocation

| Keywor d:
| Requi r ed
| Description:
| Usage Rul es:
I
I
I

[ Manuf act urer]

Keywor d:
Requi r ed
Descri ption:

Sub- Par ans:
Usage Rul es:

Ot her Not es:

Section 5

COMPONENT DESCRI PTI ON

[ Conponent ]

Yes

Mar ks the beginning of the IBI'S description of the integrated
circuit naned after the keyword

Si _location, Timng_|ocation

If the .ibs file contains data for nore than one conponent,
each section nmust begin with a new [ Conponent] keyword. The
I ength of the conponent nane nust not exceed 40 characters,
and bl ank characters are all owed.

NOTE: Bl ank characters are not
i ssues.

recommended due to usability

Si _location and Tim ng_l ocation are optional and specify where

the Signal Integrity and Tining nmeasurenments are nmade for the
conmponent. Al l owed val ues for either subparaneter are 'Die
or 'Pin". The default location is at the 'Pin'.

7403398 MC452

Pi n |
Di e |

Optional subparanmeters to give neasurenent
| ocation positions

[ Manuf act urer]

Yes

Speci fies the manufacturer's nane of the conponent.

The I ength of the manufacturer's nane nust not exceed 40

characters (blank characters are allowed, e.g., Texas
Instrunments). In addition, each manufacturer nust use a
consistent nanme in all .ibs files.

I ntel Corp.

[ Package]

Yes

Defines a range of values for the default packaging

resi stance, inductance, and capacitance of the conponent pins.
R pkg, L_pkg, C_pkg
The typical (typ) colunmn nust be specified. |If data for the

other colums are not available, they nust be noted with "NA"
If RLC paraneters are available for individual pins, they can
be listed in colums 4-6 under keyword [Pin]. The val ues
listed in the [Pin] description section override the default
val ues defined here. Use the [Package Moddel] keyword for nore
conpl ex package descriptions. |[If defined, the [Package Mddel]
data overrides the values in the [Package] keyword.
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| Regardl ess, the data |isted under the [Package] keyword must

| still contain valid data.

| _____________________________________________________________________________

[ Package]

| variable typ mn max

R _pkg 250. Om 225.0m 275.0m

L_pkg 15. OnH 12. OnH 18. OnH

C_pkg 18. OpF 15. OpF 20. OpF

I

| s g gy ————————————————— iy ————————
Keyword: [Pin]

Required: Yes

Description: Associates the conponent's I/O nodels to its various externa

pi n nanes and signal nanes.

si gnal _name, nodel _nanme, R pin,

Usage Rules: All pins on a conponent nust be specifi ed.
must contain the pin name. The second colum, signal _nane,
gi ves the data book nane for the signal on that pin. The
third columm, nodel _name, maps a pin to a specific I/O buffer
nmodel or nodel selector nanme. Each nodel _nanme nust have a
correspondi ng nodel or nodel selector nane listed in a [ Mbdel]
or [Model Selector] keyword below, unless it is a reserved
nodel nane (POVNER, GND, or NC).

Sub- Par ans: L pin, Cpin

The first columm

line with three colums only associates the pin's signal and
nmodel . Six colums can be used to override the default
package val ues (specified under [Package]) FOR THAT PI N ONLY.
VWhen using six columms, the headers R pin, L_pin, and C_pin
nmust be listed. [If "NA" is in colums 4 through 6, the
default packagi ng val ues nust be used. The headers R pin,

L pin, and C pin nay be listed in any order.

Colum length limts are:
[ Pin] 5 characters nax
nodel _nane 20 characters max

I
I
I
I
I
I
I
I
I
I
I
I
I
I
| Each line nmust contain either three or six colums. A pin
I
I
I
I
I
I
I
I
I
I
I
| signal _name 20 characters max

I

I

I

R pin 9 characters nax
L_pin 9 characters nmax
C pin 9 characters nmax
| = ot e e i
[ Pin] si gnal _nane nodel _nane R pin L_pin C pin
I
1 RASO# Buf ferl 200.0m 5.0nH 2. 0pF
2 RAS1# Buf f er 2 209.0m NA 2. 5pF
3 EN1# I nput 1 NA 6. 3nH NA
4 A0 3-state
5 DO 1/ 01
6 RD# I nput 2 310.0m 3.0nH 2. 0pF
7 VR I nput 2
8 Al 1/ Q2
9 D1 1/ Q2
10 G\D GN\D 297.0m 6. 7nH 3. 4pF
11 RDY# I nput 2
12 GN\D GN\D 270.0m 5.3nH 4. 0pF
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18 Vcc3 POVER
19 NC NC
20 Vcch POVNER 226.0m NA 1. OpF

| Keyword: [ Package Model]

| Required: No

| Description: |Indicates the nane of the package nodel to be used for the

| conponent

| Usage Rules: The package nodel nane is linmted to 40 characters. Spaces

| are allowed in the nanme. The nane should include the conpany
| name or initials to help ensure uniqueness. The sinul ator

| will search for a matching package nodel name as an argunent

| to a [Define Package Mbdel] keyword in the current IBIS file
| first. If a match is not found, the sinmulator will next |ook
| for a match in an external .pkg file. |If the matching package
| model is in an external .pkg file, it nust be located in the
| same directory as the .ibs file. The file names of .pkg files
| nmust follow the rules for file nanes given in section 3,

| General Syntax Rul es and Gui delines.

| Other Notes: Use the [Package Mddel] keyword within a [ Conponent] to

| i ndi cate whi ch package nodel should be used for that

| conmponent. The specification permts .ibs files to contain

| [ Define Package Model] keywords as well. These are described
| in the "Package Mddeling" section near the end of this

| speci fication. Wen package nodel definitions occur within a
| .ibs file, their scope is "local"--they are known only within
| that .ibs file and no other. |In addition, within that .ibs

| file, they override any gl obally defined package nodel s that

| have the same nane.

| == @ m e e e e e eaioioon
[ Package Mbdel ] QS- SMT- cer - 8- pi n- pkgs

| Keyword: [Pin Mapping]
| Required: No

| Description: Used to indicate which power and ground buses a given driver

| receiver, or termnator is connected to.

| Sub-Params: pulldown_ref, pullup_ref, gnd_clanp_ref, power_clanp_ref

| Usage Rul es: Each power and ground bus is given a unique nane that nust

| not exceed 15 characters. The first colum contains a pin

| name. Each pin name nust match one of the pin nanes declared
| previously in the [Pin] section of the IBIS file. The second
| colum, pull down_ref, designates the ground bus connections

| for that pin. Here the termground bus can al so nean anot her
| power bus. The third colum pullup_ref designates the power

| bus connection. The fourth and fifth colums gnd_cl anp_ref

| and power _clanp_ref contain entries, if needed, to specify

| di fferent ground bus and power bus connections than those

| previ ously specifi ed.

I

I

I

I

I

I

If the [Pin Mapping] keyword is present, then the bus
connections for EVERY pin listed in the [Pin] section nust
be given.

Each line nust contain either three or five col umns. Use t he
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NC reserved word for entries that are not needed or that
follow the conditions bel ow

All entries with identical |abels are assuned to be connect ed.
Each uni que entry | abel nust connect to at |east one pin whose
nodel _nane is POAER or GND.

If a pin has no connection, then both the pulldown_ref and
pul l up_ref subparameters for it will be NC

GND and POVER pin entries and buses are designated by entries
in either the pulldown_ref or pullup_ref colums. There is no
inplied association to any columm other than through explicit
desi gnations in other pins.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| For any other type of pin, the pulldown_ref colum contains
| the power connection for the [Pulldown] table for non-ECL type
| [Model]s. This is also the power connection for the [ GND
| Cl anp] table and the [Rgnd] nodel unless overridden by a
| specification in the gnd_clanp_ref colum.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Al so, the pullup_ref colum contains the power connection for
the [Pullup] table and, for ECL type nodels, the [Pulldown]
table. This is also the power connection for the [ POAER

Cl anp] table and the [ Rpower] nodel unless overridden by a
specification in the power_clanp_ref colum.

The colum length lints are:

[ Pin Mappi ng] 5 characters max
pul | down_r ef 15 characters max
pul l up_ref 15 characters nmx
gnd_cl anp_ref 15 characters nmx

power _clanp_ref 15 characters nax

When 5 colums are specified, the headings gnd_clanp_ref and
power _clanp_ref must be used. Oherw se, these headi ngs can
be omtted.

[ Pin Mapping] pul l down_ref pul l up_ref gnd_clamp_ref power_cl anp_ref
I
1 GNDBUS1 PVWRBUS1 | Signal pins and their associated
2 GNDBUS2 PWRBUS2 | ground and power connections
3 GN\DBUS1 PWRBUS1 GNDCL WP PWRCLAMP
4 GN\DBUS2 PWRBUS2 GNDCL WP PWRCLAMP
5 GN\DBUS2 PWRBUS2 NC PWRCLAMP
6 GNDBUS2 PWRBUS2 GNDCLMP NC

| Some possible clanping connections
| . | are shown above for illustration
| . | purposes
| .
11 GNDBUS1 NC | One set of ground connecti ons.
12 GNDBUS1 NC | NC indicates no connection to
13 GNDBUS1 NC | power bus.
| .
21 GNDBUS2 NC | Second set of ground connections
22 GN\DBUS2 NC
23 GN\DBUS2 NC
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31 NC PWRBUS1 | One set of power connections

32 NC PVWRBUS1 | NC indicates no connection to
33 NC PVWRBUS1 | ground bus.

| .

41 NC PWRBUS?2 | Second set of power connections
42 NC PWRBUS?2

43 NC PWRBUS2

| .

51 GNDCL WP NC | Additional power connections

52 NC PWRCLMP | for clanps

Keyword: [Diff Pin]
Required: No
Description: Associates differential pins, their differential threshold
vol tages, and differential timng delays.
Sub- Parans: inv_pin, vdiff, tdelay_ typ, tdelay_nmin, tdelay_max
Usage Rules: Enter only differential pin pairs. The first colum, [Diff
Pin], contains a non-inverting pin name. The second col um,
inv_pin, contains the corresponding inverting pin nanme for
I1/O output. Each pin name nust match the pin nanes decl ared
previously in the [Pin] section of the IBIS file. The third
colum, vdiff, contains the specified output and differenti al
threshold voltage between pins if the pins are Input or 1/0
nodel types. For output only differential pins, the vdiff
entry is 0 V. The fourth, fifth, and sixth colums,
tdelay_typ, tdelay_mn, and tdelay_nax, contain |aunch del ays
of the non-inverting pins relative to the inverting pins. The
val ues can be of either polarity.

If a pinis a differential input pin, the differential input
threshold (vdiff) overrides and supersedes the need for Vinh
and Vinl.

a Vinh by its [Mddel] type, vdiff is set to the default val ue
of 200 nV.

Ot her Notes: The output pin polarity specification in the table overrides
the [ Model] Polarity specification such that the pin in the
[Diff Pin] colum is Non-Inverting and the pin in the inv_pin
colum is Inverting. This convention enables one [Mdel] to
be used for both pins.

Colum length limts are:

[Diff Pin] 5 characters max

i nv_pin 5 characters nmax

vdi f f 9 characters max

tdelay_typ 9 characters nax

tdelay_min 9 characters nax

t del ay_nmax 9 characters nax
Each line must contain either four or six columms. If "NA" is
entered in the vdiff, tdelay_typ, or tdelay_mn colums, its
entry is interpreted as 0 Vor 0 ns. |If "NA" appears in the

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
| If vdiff is not defined for a pin that is defined as requiring
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

tdelay_max colum, its value is interpreted as the tdelay_typ
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the headers tdelay_m n and
Entries for the tdelay_nmn colum
and tdel ay_max col um,

mexi num nmagni t udes. One entry of vdiff, regardless of its
polarity, is used for difference nmagnitudes.
| = m s m e e
[Diff Pin] inv_pin vdiff tdelay_typ tdelay_nin tdelay_nax
I
3 4 150nmv -1ns Ons -2ns | Input or 1/0O pair
7 8 ov lns NA NA | Qutput* pin pair
9 10 NA NA NA NA | Qutput* pin pair
16 15 200nVv 1ns | I'nput or 1/O pin pair
20 19 ov NA | Qutput* pin pair, tdelay =0
22 21 NA NA | Qutput*, tdelay =
| * Could be Input or I/Owith vdiff =0
I
| — e e e e e e e e e e e e e N e
Keyword: [Series Pin Mapping]
Required: No
Description: Used to associate two pins joined by a series nodel.

Sub- Par ans:
Usage Rul es:

pin_2,
Enter only series pin pairs.
Mappi ng] ,
are neasured.

model _nane, function_tabl e_group

The second colum, pin_2,
connection of the series nodel

The first col um,
contains the series pin for which input
contains the other

Each pin nust match the pin

[Series Pin
i npedances

nanmes declared previously in the [Pin] section of the IBIS

file. The third colum, nopdel _nane,
Series_switch node

colums. The fourth col um,

associ ates the Series or
for the pair of pins in the first two
function_tabl e_group

cont ai ns

an al phanuneric designator string to associ ate those sets of
Series_switch pins that are swi tched together.

Each line nust contain either three or four columms.
the header function_table_group nust be

usi ng four col unns,
I'isted.

When

crossbar swi tches where

the straight through On paths are indicated by one designator

and the cross over
designator. |f the nodel
the function_table_group entry is onmtted.

Colum length limts are:
[ Series Pin Mapping] 5
pin_2 5
20
20

characters
characters
characters
characters

nodel _nane
function_tabl e_group
O her

Notes: If the nodel _nane is for a non-symmetrica

then the order of the pins is inportant.

referenced is a Series npdel,

On paths are indicated by another

t hen

max
max
max
max

seri es nodel

The [Series Pin

Mappi ng] and pin_2 entries nust be in the columms that
correspond with Pin 1 and Pin 2 of the referenced nodel

This mapping covers only the series paths between pins.

The

package parasitics and any other elenments such as additiona
capaci tance or clanping circuitry are defined by the

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| One possible application is to nodel
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

model _nane that is referenced in the [Pin]
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| nmodel _nanmes under the [Pin] keyword that are also referenced
| by the [Series Pin Mappi ng] keyword may include any |ega

| model or reserved nodel except for Series and Series_sw tch

| nodels. Normally the pins will reference a [ Mbdel] whose

| Model _type is 'Termi nator'. For exanple, a Series_swtch

| nodel nmmy contain Term nator nodels on EACH of the pins to

| descri be both the capacitance on each pin and some cl anping

| circuitry that nmay exist on each pin. In a simlar manner,

| Input, I/0O or Qutput nodels may exist on each pin of a Series
| model that is serving as a differential term nation

[Series Pin Mapping] pin_2 nmodel _nane function_tabl e_group
I
2 3 CBTSeri es 1 | Four independent groups
5 6 CBTSeri es 2
9 8 CBTSeri es 3
12 11 CBTSeri es 4
I
22 23 CBTSeri es 5 | Straight through path
25 26 CBTSeri es 5
22 26 CBTSeri es 6 | Cross over path
25 23 CBTSeri es 6
I
32 33 Fi xed_seri es | No group needed

I

| — e e e e e e e e e e e e N N s
| Keyword: [Series Switch G oups]

| Required: No

| Description: Used to define allowable swi tching conbinations of series

| swi tches described using the names of the groups in the

| [ Series Pin Mapping] keyword function_table group colum

| Sub-Parans: On, Of

| Usage Rules: Each state line contains an allowable configuration. A

| typical state line will start with 'On' followed by all of the
| on-state group nanes or an 'O f' followed by all of the

| off-state group nanes. Only one of "On' or "Of' is required
| since the undefined states are presuned to be opposite of the
| explicitly defined states. The state line is ternmnated with
| the slash '/', even if it extends over several lines to fit

| within the 80 character colum wi dth restriction

I

I

I

I

I

I

I

I

The group nanes in the function_table_group are used to

associ ate switches whose switching action is synchronized by

a conmon control function. The first Iine defines the assuned
(default) state of the set of series switches. Oher sets of
states are listed and can be selected through a user interface
or through automatic control

[Series Switch G oups]
| Function Group States

Onhnl1234/ | Default setting is all switched On.
I

Of 1234/ | Al Of setting.

On 1/ | Other possible conbinations bel ow
On 2/

On 3/
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On 4/

On1l12/

On13/

On1l 4/

Oh 2 3/

On 2 4/

On 3 4/

Oh12 3/

On1l2 4/

On134/

On 234/

| Of 4/ | The last four |ines above could have been repl aced
| Of 3/ | with these four lines with the same neaning.
| Of 2/

| Of 1/

I

On 5/ | Crossbar switch straight through connection
On 6/ | Crossbar cross over connection

Oof 56/ | Crossbar open switches

I

Keyword: [ Mbdel Sel ector]
Required: No.

Description: Used to pick a [Mbdel] froma list of [Mbdel]s for a pin which
uses a progranmabl e buffer.

Usage Rules: A programmmbl e buffer nust have an individual [Mdel] section
for each one of its nodes used in the .ibs file. The names of
these [ Model]s nust be unique and can be |isted under the
[ Model Sel ector] keyword and/or pin list. The nane of the
[ Model Sel ector] keyword nust match the correspondi ng nodel
nanme |isted under the [Pin] or [Series Pin Mapping] keyword
and nust not contain nore than 20 characters. A .ibs file
must contain enough [ Model Selector] keywords to cover all of
the nodel selector nanes specified under the [Pin] and [ Series
Pi n Mappi ng] keywords.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| The section under the [ Model Selector] keyword nust have two
| fields. The two fields nust be separated by at |east one

| white space. The first field lists the [Model] nane (up to 20
| characters long). The second field contains a short

| description of the [Mbdel] shown in the first field. The

| contents and format of this description is not standardi zed,
| however it shall be limted in length so that none of the

| descriptions exceed the 80-character |length of the line that
| it started on. The purpose of the descriptions is to aid the
| user of the sinmulator tool in making intelligent buffer node
| selections and it can be used by the sinulator tool in a user
| interface dialog box as the basis of an interactive buffer

| sel ecti on mechani sm

I

I

I

I

I

I

I

I

The first entry under the [Mddel Selector] keyword shall be
considered the default by the simulator tool for all those
pins which call this [Mdel Selector].

The operation of this selection nmechanisminplies that a group

of pins which use the sane programmabl e buffer (i.e. nodel
selector name) will be switched together fromone [Mdel] to
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| another. Therefore, if two groups of pins, for exanple an

| address bus and a data bus, use the same progranmabl e buffer

| and the user nust have the capability to configure them

| i ndependently, one can use two [Model Selector] keywords with
| uni que nanes and the sane |ist of [Mddel] keywords; however,

| the usage of the [Model Selector] is not Iimted to these

| exanpl es. Many other conbi nati ons are possible.

[ Pin] si gnal _nane nodel _nane R pin L_pin C pin
I
1 RASO# Progbufferl 200.0m 5.0nH 2. 0pF
2 EN1# I nput 1 NA 6. 3nH NA
3 A0 3-state
4 DO Progbuffer2
5 D1 Progbuffer2 320.0m 3. 1nH 2. 2pF
6 D2 Progbuffer2
7 RD# I nput 2 310.0m 3.0nH 2. OpF
I
I
| .
18 Vce3 POVER
I
I
[ Model Sel ector] Progbufferl
I
ouT_2 2 mA buffer without slew rate contro
QUT 4 4 mA buffer without slewrate contro
QUT_6 6 mMA buffer without slew rate contro
QuUT_4S 4 mA buffer with slewrate contro
OUT_6S 6 mMA buffer with slew rate control
I
[ Model Sel ector] Progbuffer2
I
ouT_2 2 mA buffer without slew rate control
ouUT_6 6 mA buffer without slew rate contro
QUT_6S 6 mMA buffer with slewrate contro
QUT_8S 8 mMA buffer with slew rate contro
QUT_10S 10 mA buffer with slew rate contro
I

Documents

Document Sharing Hub

Full document details: BS EN 62014-1:2002


http://www.avadocuments.com/doc/bs-en-62014-1-2002
http://www.avadocuments.com/doc/bs-en-62014-1-2002

Page 23
EN 62014-1:2002

Section 6

MODEL STATEMENT

Keyword: [ Model ]
Required: Yes
Description: Used to define a nodel, and its attributes.
Sub- Parans: Model type, Polarity, Enable, Vinl, Vinh, C.conp, Vneas, Cref,
Rref, Vref
Usage Rul es: Each nodel type nust begin with the keyword [ Mdel]. The
nodel nanme nust match the one that is listed under a [Pin],
[ Model Selector] or [Series Pin Mapping] keyword and nust not
contain nore than 20 characters. A .ibs file nust contain
enough [ Model] keywords to cover all of the nodel nanes
speci fied under the [Pin], [Mdel Selector] and [Series Pin
Mappi ng] keywords, except for those npbdel nanes that use
reserved words (POVNER, GND and NC).

Model _type nust be one of the foll ow ng:

I nput, Qutput, I/Q 3-state, Open_drain, |/O open_drain,
Open_sink, 1/0 open_sink, Open_source, |/O _open_source,
I nput _ECL, CQutput_ECL, 1/O ECL, 3-state_ ECL, Termni nator
Series, and Series_swi tch.

Speci al usage rules apply to the following. Sone definitions
are included for clarification:

| nput These nodel types nust have Vinl and Vinh
1/0 defined. |If they are not defined, the
I/ O open_drain parser issues a warning and the default
I/ O _open_sink values of Vinl = 0.8 Vand Vinh = 2.0 V are
I/ O _open_source assuned.
I nput _ECL These nodel types nust have Vinl and Vinh
1/ O _ECL defined. |If they are not defined, the
parser issues a warning and the default
val ues of Vinl = -1.475 V and Vinh =

-1.165 V are assuned.

Ter m nat or This nodel type is an input-only node
that can have anal og | oading effects on the
circuit being sinmulated but has no digital
|l ogic thresholds. Exanples of Term nators
are: capacitors, ternination diodes, and
pul l up resistors.

Qut put This nodel type indicates that an output
al ways sources and/or sinks current and
cannot be di sabl ed.

3-state This nodel type indicates that an output
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can be disabled, i.e. put into a high
i npedance state.

Open_si nk These nodel types indicate that the output
Open_drain has an OPEN side (do not use the [Pull up]
keyword, or if it nmust be used, set | =
0 mA for all voltages specified) and the
out put SINKS current. Open_drain node
type is retained for backward
compatibility.

Open_source This nodel type indicates that the out put
has an OPEN side (do not use the [Pull down]
keyword, or if it nmust be used, set | =
0 mA for all voltages specified) and the
out put SOURCES current.

I nput _ECL These nmodel types specify that the node
Qut put _ECL represents an ECL type logic that follows
I/ O_ECL di fferent conventions for the [Pull down]
3-state_ECL keywor d.

Series This nodel type is for series npdels that

can be described by [R Series], [L Series],
[RI Series], [C Series], [Lc Series],

[Rc Series], [Series Current] and [ Series
MOSFET] keywor ds

Series_switch This nodel type is for series switch
model s that can be described by [On],
[OFf], [R Series], [L Series], [R Series],
[C Series], [Lc Series], [Rc Series],
[Series Current] and [ Series MOSFET]
keywor ds

The Model _type and C conp subparaneters are required. The
Polarity, Enable, Vinl, Vinh, Vneas, Cref, Rref, and Vref
subparanmeters are optional. C conp defines the silicon die
capacitance. This value should not include the capacitance of
the package. C conp is allowed to use "NA" for the nin and
max values only. The Polarity subparaneter can be defined as
either Non-lnverting or Inverting, and the Enabl e subparaneter
can be defined as either Active-Hi gh or Active-Low.

The Cref and Rref subparanmeters correspond to the test |oad
that the semi conductor vendor uses when specifying the
propagati on del ay and/or output switching time of the nodel.
The Vneas subparanmeter is the reference voltage |level that the
sem conduct or vendor uses for the nodel. Include Cref, Rref,
Vref, and Vneas information to facilitate board-level tining
simul ati on. The assunmed connections for Cref, Rref, and Vref
are shown in the follow ng di agram
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| Signals

[ Model ]
Model _type
Polarity
Enabl e

Vi nl 0.8V
Vi nh 2.0V
Vneas = 1.5V
Cref 50pF
Rr ef 500
Vr ef 0

| variable
C conmp

Keywor d:
Requi r ed:
Sub- Par ans:

Description:
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I
| [\ Rr ef
| Driver| \|------ 0----/\/\/\----0 Vref
I | /1 I
| |/ ] === Cref
. I I
I
G\D

A conpl ete [Model] description normally contains the foll ow ng
keywords: [Voltage Range], [Pullup], [Pulldown], [GND Cl anp],
[ PONER Cl anp], and [Ranp]. A Term nator nobdel uses one or
nmore of the [Rgnd], [Rpower], [Rac], and [Cac]. However, sone
nodel s nmay have only a subset of these keywords. For exanpl e,
an input structure nornally only needs the [Voltage Range],
[GND Cl anp], and possibly the [ PONER Cl anp] keywords. |f one
or nore of [Rgnd], [Rpower], [Rac], and [Cac] keywords are
used, then the Model _type nust be Term nator.

CLK1, CLK2,... | Optional signal list, if desired
Cl ockbuf fer
/0
Non- 1 nverting
Active-Hi gh
| input logic "low DC voltage, if any
| input logic "high" DC voltage, if any
Ref erence voltage for tim ng neasurenents
Tim ng specification test |oad capacitance val ue
Tim ng specification test |oad resistance val ue
Tim ng specification test | oad voltage

typ mn max
12. OpF 10. OpF 15. OpF
[ Model Spec]

No

Vinh, Vinl, Vinh+, Vinh-, Vinl+, Vinl-, S overshoot_high,
S overshoot _| ow, D overshoot _hi gh, D_overshoot _| ow,

D overshoot tinme, Pulse_high, Pulse_|ow, Pulse_ tinme, Vneas
The [ Model Spec] keyword defines four colums under which
speci fication subparaneters are defined.

The foll owi ng subparaneters are defined:

Vi nh I nput voltage threshold high

Vi nl I nput voltage threshold | ow

Vi nh+ Hysteresis threshold high max Vt+
Vi nh- Hysteresis threshold high mn Vt+
Vi nl + Hysteresis threshold | ow max Vt-
Vi nl - Hysteresis threshold low mn Vt-
S _overshoot _hi gh Static overshoot high voltage

S overshoot _| ow Static overshoot |ow voltage

D overshoot _high Dynanmi ¢ overshoot high voltage

D overshoot _| ow Dynani ¢ overshoot | ow voltage

D overshoot _tine Dynani ¢ overshoot tine

Pul se_hi gh Pul se i munity high vol tage

Pul se_I| ow Pul se immunity | ow vol t age
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